Prevention of UVB-induced skin inflammation, genotoxicity, and photocarcinogenesis in mice by WHI-P131, a dual-function inhibitor of Janus kinase 3 and EGF receptor kinase.
The current study examined the chemopreventive potential of the dual-function JAK3/EGFR tyrosine kinase inhibitor WHI-P131 (CAS 202475-60-3) in photocarcinogenesis of non-melanoma skin cancer (NMSC). Prophylactic WHI-P131 exhibited significant anti-inflammatory activity in the SKH-1 mouse model of sunburn and afforded significant protection against the inflammatory skin damage that results from UVB exposure. UVB exposure (400 mJ/cm2) increased the mutation rate of the transgene target in UVB-exposed skin of BigBlue mice by a factor of 3.7 from 8.6 x 10(-5) to 31.7 x 10(-5) but this genotoxicity was almost completely prevented by topically administered prophylactic WHI-Pl31 (1.5 mg/cm2). Chronic and repetitive exposure of vehicle-treated SKH-1 mice to 35 mJ/cm2 UVB, three times per week for 20 weeks resulted in appearance of a spectrum of lesions from actinic keratoses and squamous cell carcinoma (SCC) in situ to invasive SCC. Both the number and size of the skin lesions progressively increased over time. Notably, topical administration of WHI-P131 (1.0 mg/cm2) over the UVB target skin area on the dorsal surface 15 min before each UVB exposure significantly suppressed the photocarcinogenesis as documented by a 4-week delay in the onset of visible skin lesions, decreased total lesion volume per mouse (1.9 +/- 0.5 mm3 vs. 2.5 +/- 0.5 mm3/lesion at 20 weeks), and decreased number (1.6 +/- 0.4/mouse vs. 4.2 +/- 1.6/mouse at 20 weeks, P < 0.05) as well as smaller size of lesions and consequently a smaller total lesion volume ("skin cancer burden") (10.6 +/- 4.3 mm3 vs. 3.2 +/- 0.9 mm3 at 20 weeks, P < 0.05). These experimental findings provide unprecedented evidence that WHI-P131 may be useful as a chemopreventive agent against NMSC.